'Be suggest t h a t t h e r e a c t i o n mechanism i s p r e d~m i n a n t l y one-step a t 35 MeV/A with an increasing c o n t r i b u t i o n from sequential t r a n s f e r a t lower energies. One-step D W B A c a l c u l a t i o n s a t 35 and 25 MeV/A a r e c o n s i s t e n t with t h e data. Good p r o p o r t i o n a l i t y i s observed between the measured c r o s s s e c t i o n s f o r Gamow-Teller t r a n s i t i o n s and t h e corresponding 0-decay matrix elements.
The heavy-ion charge-exchange r e a c t i o n ('Li ,'He) i s p o t e n t i a l l y a very useful probe of spin-fl l p s t r e n g t h i n nuclei because, providing t h a t the r e a c t i o n mechanism is one-step, t h e s p i n s and p a r i t i e s of 'Li and 6He impose a s p i n t r a n s f e r of AS-1. Then a t forward a n g l e s , where AL=O t r a n s f e r s a r e s t r o n g , Gamow-Teller (GT) s t r e n g t h may be measured, w h i l s t a t more backward angles, higher m u l t i p o l a r i t y s p i n -f l i p e x c i t a t i o n s may be observed. The main reason why (6Li,6He) has not been exploited t o d a t e is the uncertainty a t previously a v a i l a b l e bombarding energies (E/A<15 MeV) over whether t h e one-step (r-exchange ) mechanism dominates the competing sequential nucleon t r a n s f e r processes, involving e .g . 6Li+7Li+6He. Such second-order processes a r e expected / I / t o become l e s s important as the bombarding energy i s increased, which was the motivation f o r the present exploratory survey of GT t r a n s i t i o n s induced by the ( 6 L i , 'He) r e a c t i o n a t E/A = 14, 25 and 35 MeV. A r e l a t e d i s s u e i s whether t h e measured GT cross s e c t i o n s a r e proportional t o known B-decay matrix elements, a s has been found /2/ i n (p,n) r e a c t i o n s above 100 MeV.
Measurements were performed with t h e NSCL S-320 spectrograph and i t s f o c a l plane detector. The t a r g e t s studied were 7~i , 12c, 14c ( f o r a11 bombarding energies), 2 6~g (E/A = 35 MeV only), and 9 0~r (E/A = 25 and 35 MeV). spectt-um f o r 1*C(6Li ,6He) '*N a t E/A = 14 MeV. Typically, a r e s o l u t i o n of AE/E = 1/600 was obtained. For the lower bombarding energies, t h e absolute r e s o l u t i o n i s thus s i g n i f i c a n t l y b e t t e r than i n state-of-the-art i n t e r m e d i a t e e n e r g y (p,n) experiments.
A simple model-independent t e s t of the n a t u r e of the r e a c t i o n mechanism i s t o compare t h e r a t i o of one-step allowed and one-step suppressed t r a n s i t i o n s t o s t a t e s i p t h e r e s i d u a l nuclei. Three s t a t e s i n '*N a r e of interest-5for t h i s purpose. The 1 ground s t a t e 3 s a B(GT) value from 8-decay only about 10 of t h a t f o r t h e s t r o n g 3.95 MeV 1 l e v e l , and i n t h e (p,n) r e a c t i o n a t 160 MeV the r a t i o of c r o s s s e c t i o n s is observed t o be 0.01.
For (6Li,6He). t h e r a t i o s (taken a t q = 100 MeV/c) a r e 0.11. 0.15 and 0.21 a t E/A -35, 25 and 14 MeV, respectively; other work /3/ shows the r a t i o continues t o i n c r e a s e t o 0.30 a t E/A -10 MeV. However, tensor and
exchange terms i n t h e i n t e r a c t i o n may account f o r t h e d i f f e r e n c e s between t h e various r e a c t i o n s and t h e dependence of the r a t i o s f o r (6Li.6He) on energy.+ A b e t t e r t e s t of the contribution of two-step processes is the r a t i o of the 0+ i s o b a r i c analog s t a t e (IAS) a t 2.31 MeV t o t h e 3.95 MeV s t a t e , because a 0 t o 0'
t r a n s i t i o n can only be mediated by the non-local p a r t of t h e exchange i n t e r a c t i o n i n a one-step process. This r a t i o is 0.05 a t E/A -35 and 25 MeV, 0.08 a t E/A -14 MeV and 0.1 f o r t h e E/A = 10 MeV d a t a /3/. The f a c t t h a t t h e IAS is suppressed by a f a c t o r of two a t E/A = 35 and 25 MeV .compared with t h e lower bombarding energies, suggests t h a t multi-step processes a r e much l e s s s i g n i f i c a n t a t the higher energies. 
t i o i n agreement with t h e B(GT) r a t i o . There is a t r e n d away from t h i s value a s t h e bombarding energy is reduced, which suggests a s i m i l a r conclusion a s f o r t h e "N IAS comparisons above.

A second c l a s s of t e s t s of t h e r e a c t i o n mechanism is t o compare t h e d a t a with one-step d i s t o r t e d wave Born approximation (DWBA) c a l c u l a t i o n s . I n Fig. 2, angular d i s t r i b u t i o n s a r e shown f o r t h e c a l c u l a t i o n s completed s o f a r
; o t h e r s a r e i n progress. The DWBA code used is a modified version /4/ of DWUCK which allows f o r t h e f i n i t e s i z e of t h e p r o j e c t i l e system and includes d i r e c t (V,,) + exchan e + t e n s o r terms i n t h e i n t e r a c t i o n . Dptical p o t e n t i a l s obtained /5/ from 150 MeV ki e l a s t i c s c a t t e r i n g data were used. The E/A = 35 MeV c a l c u l a t i o n s f o r and overpredict t h e d a t a a t small angles, possibly because of t h e lack of appropriate o p t i c a l model p o t e n t i a l s o r t h e neglect of t h e exchange p a r t of t h e t e n s o r i n t e r a c t i o n . The normali z a t i o n s o f t h e curves required t o f i t t h e d a t a (excluding p o i n t s f o r B<lro), with a Yukawa i n t e r a c t i o n of 1 fm range and with t h e s i n g l e -p a r t i c l e wave functions renormalized t o give t h e experimental B(GT) value, correspond t o VoT values ranging from 7 t o 14 MeV. These a r e t o be compared with t h e average value of 11.7f1.7 MeV obt a i n e d /6/ from (p,n) s t u d i e s a t s i m i l a r energies/nucleon. A t e n s o r f o r c e of s t r e n g t h h 1.5 MeV gives t h e b e s t reproduction of t h e d a t a . f o r t h e (6Li,6He) r e a c t i o n with t h e f i n a l s t a t e nucleus and e x c i t a t i o n energy i n d i c a t e d f o r each case. The curves a r e DWBA c a l c u l a t i o n s normalized t o t h e data.
W e have i n v e s t i g a t e d how c l o s e l y t h e observed forward-angle AL-0 c r o s s s e c t i o n s measure Gamow-Teller s t r e n g t h .
Wharton and Debevec /7/ have shown t h a t even a t E(6Li) = 34 MeV, where m u l t i s t e p processes a r e known t o give s i z e a b l e contributions, t h e r e i s s t i l l some c o r r e l a t i o n between (6Li.6He) ALSO c r o s s s e c t i o n s and t h e corresponding 0-decay matrix elements within a given nucleus. Their d a t a do show a marked mass dependence, however. Our r e s u l t s . which cover a mass range from 7 t o 90. a r e shown i n Fig. 3 a s a plot of c r o s s s e c t i o n a t ~R/R("c) = 100 MeV/c, where q i s the l i n e a r momentum t r a n s f e r and R/R(14C) i s the sum of the p r o j e c t i l e and t a r g e t r a d i i divided by t h a t of 6Li+L*C. A t E/A = 14 MeV t h e overlap of equivalent qR values is too l i m i t e d f o r comparison, but a t 25 and 35 MeV/nucleon t h e r e i s a high degree of p r o p o r t i o n a l i t y f o r a l l Pinal s t a t e s measured. I n summary, t h e r a t i o s of observed cross s e c t i o n s f o r c e r t a i n s t a t e s i n ' *N and ' Be i n d i c a t e t h a t the contribution t o t h e c6Li,'He) r e a c t i o n from higher-order processes i s increasingly n o t i c e a b l e as t h e bombarding energy is reduced. One-step D W B A c a l c u l a t i o n s give a reasonable account of the data a t E/A = 35 and 25 MeV. The most pleasing r e s u l t , however, i s the observed p r o p o r t i o n a l i t y between t h e cross s e c t i o n s f o r G T t r a n s i t i o n s and 8-decay matrix elements a t E/A = 35 and 25 MeV. The r e a c t i o n may s t i l l be a useful probe of s p i n s t r e n g t h i n nuclei a t even lower ener g i as .
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